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A Gas Bag with Limiting Straps 



FIELD OF THE INVENTION 

The invention relates to a gas bag with an upper portion and with limiting 
5 straps connecting the upper portion with an opposite portion of the gas bag wall. 

BACKGROUND OF THE INVENTION 

The arrangement of limiting straps in the gas bag is a proven means to 
establish the unfolding behaviour and the inflated shape of the gas bag. In order to 
improve the force distribution between the limiting straps and an upper portion of 
10 the gas bag wall directed towards an occupant of a vehicle, reinforcement layers 
are used, the fastening of the limiting straps and the reinforcement layers to the 
gas bag wall normally taking place by means of seams. 

BRIEF SUMMARY OF THE INVENTION 

It is an object of the invention to provide a way to optimize the introduction of 
1 5 force into and the distribution of force in the gas bag wall. 

This is achieved in a gas bag comprising a gas bag wall with an upper portion 
and limiting straps connecting the upper portion to an opposite portion of the gas 
bag wall. The gas bag has a connecting ring, from which the limiting straps 
originate. At least one reinforcement layer is provided between the connecting 
20 ring and the upper portion. At least one first seam fastens the connecting ring and 
the reinforcement layer to the upper portion. At least one second seam only 
fastens the reinforcement layer to the upper portion, the second seam being 
arranged radially outside the first seam. 
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This arrangement leads to an improved force distribution, because both the 
vertically acting forces which are introduced from the limiting straps into the gas 
bag wall on inflation of the gas bag, and also the horizontally acting forces, which 
are transferred to the gas bag wall by the internal pressure of the gas bag, are 
5 respectively received by one of the seams. The receiving of the forces can also 
take place with chronological staggering, the vertical tensile stresses received by 
the first seam or seams being received in the first phase of unfolding of the gas 
bag, and the horizontal tensile stresses received from the second seam or seams 
being received in a later phase of unfolding. Through the provision of a 
1 0 connecting ring, which has a recess in the centre, in addition the region of the gas 
bag wall on which the limiting straps are fastened, can be held relatively flexibly, 
which provides for a more uniform introduction of force into the gas bag wall then 
with a disc-shaped connecting element. In addition, the material requirement for 
the gas bag and also the volume of the folded gas bag can thus be reduced. 

15 It proves to be advantageous when the first seam is arranged radially inwards 

of the transition of the limiting straps to the connecting ring, because the 
connecting ring can thus be fastened particularly well to the gas bag wall. 

Preferably, the second seam is arranged radially outside the connecting ring. It 
has been found that a good introduction of force can thus be achieved. 

20 In contrast to the connecting ring, the reinforcement layer is preferably 

constructed in a disc shape, and therefore does not have a central cut-out. 

The connecting ring, the limiting straps and also the reinforcement layer can 
consist of pieces of fabric. In a preferred embodiment of the invention, the 
connecting ring and the limiting straps are formed in one piece, i.e. are of one 
25 common piece of fabric. The remnants from the blank, for instance the cut-out of 
the connecting ring, can be further used in other places in the gas bag, e.g. as 
reinforcement. 



Preferably, the gas bag has circular cross-section and the connecting ring is 
situated in the centre of the circle, so that the introduction of force takes place as 
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symmetrically as possible (in relation to a top view onto the gas bag). The limiting 
straps are preferably arranged symmetrically in a star shape on the connecting 
ring, in order to support a uniform introduction of force. 

Of course, other gas bag shapes are also possible, the shape of the connecting 
5 ring and the arrangement of the limiting straps being able to be coordinated with 
the respective symmetry. 

BRIEF DESCRIPTION OF THE DRAWINGS 

- Figure 1 shows a diagrammatic view of a gas bag according to the invention; 

- Figure 2 shows a diagrammatic sectional view of a gas bag according to the 
10 invention; 

- Figure 3 shows a diagrammatic view of the introduction of force into the gas 
bag wall in a gas bag according to the invention; and 

- Figure 4 shows a diagrammatic view of the introduction of force into the gas 
bag wall in accordance with the prior art. 

1 5 DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

Figure 1 shows a gas bag 10, which is delimited by a gas bag wall 12. The gas 
bag wall 12 comprises an upper portion 14 and an opposite lower portion lying 
opposite the upper portion 14 and having a gas inlet opening. In Figure 1, the 
direction of view is from the interior of the gas bag 10 to the upper portion 14. 
20 The lower portion is not shown. The upper portion 14 is the region of the gas bag 
1 0 with which the occupant comes into contact. 

The upper portion 14 and underside of the gas bag 10 are additionally 
connected by limiting straps 16 which run through the interior of the gas bag 10. 

The limiting straps 16 are connected with the circumferentially closed 
25 connecting ring 18, which has a cut-out 20 in its interior. In the example shown 
here, the connecting ring 18 and limiting straps .16 are constructed as a common 
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fabric layer, i.e. are of one piece only, but they may also be composed from 
several sections. 

The connecting ring 18 is connected on the inner face of the gas bag 10 with 
its upper portion 14, in order to fix the limiting straps 16 to the wall 12, a 
5 reinforcement layer 22 being arranged between the connecting ring 18 and the 
upper portion 14 of the gas bag. The reinforcement layer is preferably likewise a 
fabric layer and has a disc-shaped form here, therefore does not have a cut-out. 
Several reinforcement layers may also be provided. 

The ends of the limiting straps 16 which are not connected with the connecting 
10 ring 18 are fastened in a known manner for example on the underside of the gas 
bag. 

The fastening of the limiting straps 16 to the upper portion 14 of the gas bag is 
illustrated in closer detail in Figure 2. First seams 24, three seams in the example 
shown here, connect the connecting ring 18, the reinforcement layer 22 and the 
15 upper portion 14 of the gas bag 10 firmly with each other. Radially outwards of 
the first seams 24, a second seam 24 is provided, which only connects the 
reinforcement layer 22 with the upper portion 14 of the gas bag. The number of 
seams is not limited to those indicated in the example shown here. 

In the example shown here, the second seam 26 lies radially outside the 
20 connecting ring 18. It also lies respectively radially outside a point 28 at which a 
limiting strap 16 continues into the connecting ring 18 and which coincides 
substantially with the point at which the limiting strap 16 bends off from the 
connecting ring 1 8 into the interior of the gas bag 1 0. 

Both the first seams 24 and also the second seam 26 are constructed here so 
25 that they completely surround the connecting ring 18 or respectively the 
reinforcement layer 22 peripherally. Whereas the first seams 24 run in the centre 
of the connecting ring 18, the second seams 26 in this example are arranged on the 
edge of the reinforcement layer 22. 
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The first and second seams 24, 26 serve to receive different forces. The first 
seams 24 principally receive vertically acting forces Fi, which are transferred 
from the limiting straps 16 to the gas bag wall 12. The second seams 26, on the 
other hand, principally receive horizontal forces F2, which are brought about by 
5 the internal pressure p of the gas bag 10. Through the provision of special seams 
24, 26 to receive the respective forces Fi, F2, an advantageous introduction of 
force into the gas bag wall can be achieved. The cut-out 20 of the connecting ring 
1 8 likewise contributes to a more uniform distribution of forces, because hereby 
the upper portion 14 of the gas bag is held more flexibly than in the case of a disc- 
10 shaped limiting strap carrier. The introduction of force is illustrated 
diagrammatically in Figure 3, which shows the stress pattern on the upper portion 
14 of the gas bag 10. Compared with this, the stress pattern in a conventional gas 
bag is illustrated in Figure 4. 

As can be seen in Figure 1, in a circular gas bag the connecting ring 18 is 
1 5 preferably constructed in the form of a circular ring and, in relation to the cross- 
section of the gas bag 10, is arranged in the centre of the gas bag 10. 

The idea of the invention is also transferable to other gas bag shapes, the shape 
of the connecting ring being able to be adapted to the shape of the gas bag. 

The arrangement of the seams and the limiting straps on the connecting ring 
20 are illustrated here only by way of example. The optimum construction can be 
determined by a specialist in the art according to the given requirements. 



